For interval polynomial matrices, we identify the minimal testing set, whose stability can guarantee that of the whole uncertain set. Our results improve the conclusions given by Kamal and Dahleh.
Introduction
A control system is said t o be robust if it retains an assigned degree of stability or performance under perturbations. Robustness is considered as an elementary aspect in the analysis and design of control. systems. There are several research lines for different models of uncertainties. Robust control under structured perturbations is an active area in recent yearslll-llll. The parametric robust stability problem was initiated by Kharitonov(1978) 111, who gave a sufficient and necessary condition for the robust stability of interval polynomials. Chapellat et a1.(1989) I61 proved the Box Theorem for the mul-
tilinear model P ( s ) = U ( s ) V ( s ) + X ( s ) Y ( s ) .
When considering multivariable systems, the robust stabilit problem becomes more complicated13, 5 , D(s) are interval polynomial matrices and A ( s ) , C ( s ) are fixed ones. The purpose of this paper is to improve the robust stability criteria for multivariable interval control systems obtained by Kamal and Dehleh. By exploiting the uncertainty structures, we are able to reduce the computational burden in checking robust stability. 
Preliminaries
A(s) = ( S ( S , P ) Fl(S)Pl(s)+.,. 
and D~( i j )
respectively.
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Main Results
In this part, we consider the uncertain family 
M ( s ) = B(s)A(s) + D ( s ) C ( s ) ( 5 )
bii E Dv(il), 1 # k1,1 = 1 , . . . , n d~r E Z)v(kl),'l # k z , l = I , . . . , 72
B E ( s ) , D ( s ) E 'DE(s). 2) G(s) is strictly positive real for all B ( s ) e f?(s),D(s) E D ( s ) if and only if G(s) is strictly positive real for all B(S) E B E ( S ) , D ( s ) E D E ( S ) .
A memoryless nonlinearity A, : [O, CO) x Rn -+ R" is said to satisfy a sector condition if for all, y E R" and t 2 0, 
( s ) E B E ( s ) , D ( s ) E Z ) E ( S ) .
By resort to Theorem 1, all testing sets above can he reduced to lower dimensional ones.
T h e o r e m 2 Under the same assumptions as in Proposition 2, the closed loop system in Fig.   1 
BV n BEVE.
Theorem 4 Under the same assumptions as in Proposition 4, the system is globally stable if there is q 2 0 such that G(m) = 0 and
Example
Recall the t w d i n k planar manipulator considered by Kamal In what follows, we take the uncertain inertia matrix as
M ( s ) = B(s)A(s)
where A(s) = (;, ; ) a n d 
B(s) E B(s)
=
BE(11)
Conclusions
In this paper, interval transfer function matrices are studied. For a family of multivariable control systems having interval transfer functions matrices, a lower dimensional robust stability criterion has been established. This result improves the previous criterion obtained by Kamal and Dahleh, and can be used to establish improved lower dimensional robust performance criteria as well.
